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Abstract : I r^-, 

la 

PURPOSE: A device and a method for low complexity of motion 
picture encoder are provided to apply to various fields, and to 
substitute hardware for software to be easily implemented. 

CONSTITUTION: If a video signal through an NTSC(National 
Television Standards Committee) decoder(1) is converted with 
scanning by the block and delivered, an Inter/Inter decision unit 
(3) decides encoding to intra or inter for each macro block. A 
DCT(Discrete Cosine Transform) unit(4) converts a coefficient 
for conversion for the macro block into a frequency coordinate. 
A quantizer(5) transposes amplitude into a positive number 
value, for outputting. A variable length coder(6) outputs length 
proportioned to an algebra absolute value of appearance 
frequencies through a buffer in a compressed video signal. An 
Intra/lnter decision unit(10) decides encoding of Intra or Inter, 
for the macro block fed-back through a dequantizer(8) and an 

inverse DCT unit(9) from the quantizer(S). A motion estimation! 

and compensation unit(12) estimate motion vector while storing the video signal in a frame memory by the one frame, 
and compensates the estimated motion vector. A motion compensation/motion non-compensation decision unit(13) 
decides whether to apply motion compensation for the video signal delivered to the motion estimation and compensation 

unit(12). 
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Z. IS * S^fil L.fB|-tH 

£ 3^ & ojea^ojE^ AjEHJ=Lo| 7|§« L-j-Ej-Ljj 7H^i. 

£ 4^r S «afi| MFSS^I 01| # U^fcH 7H^i. 

5E 6-E & ^S^l ^'A| 01| 0|| LCf= S^l^oj ^-AHg U^E^UH 

£ 7^ ^ *JA|0*|Oj| LZ±B DRAM ^£^1^1 ^Efujj 

£ 8^ 4PI DRAM 0fl£&|£| S^l* M-EWIfc E^Aj£. 

£ 9^ # srasi ^AWioii ixh# g^igj L-h^tH 

£ lOS & US 01| 0|| CHh* H^Ai|Ai ^£ - U |-E|-uH 

£ uS & ^Ajoi|o|| cch# = oja||o|s| ^ f u^EM mm^. 

£ & US^I OH 0|| ll[B ^AJg UJ-EI-UH 

£ 13^ ¥r ^A| 01| 0|| CQ^# U/V £H|0|E|o| g*|°J ^«o| zp_£jg U^L-H 

£ 14^ & ^A| 01| Oil CCf-B ^*]£J M«§ ^f^fe ^El-tH E(- ojAjH. 

£ 15^ €■ US 4 ^A|01|0|| LllB ITF^^I ^AH # u^EM 

£ 16-E- & US^I ^A|0fl0i| tC|-# §0| ^AH- ^EK-H 

* J=L«.o|| LHoh ^.fifi) Ajg * 

1, 21 : NTSC t^l^Ci 2 : S 

3 : *i| 1 °jHB^/°jEH AjBH^ 4, 26 : 0|<M- 3.A^o| dj £M=I 

5, 27 : »Xffl.^. 6 , 2 8 : 7HS flO| ^ISf? 

8, 30 : Q^XW?- 9/ 29 : ^0|A> ^A^oj £ J=i 

10 : X|| 2 ^JHB^/ojE^ AjEH" n . neflgj Dfl SE| 

12, 25 : g^^j Si M-felnr 



22 : £!NS||0|±:if 



24 : ITF¥ 



1^01 *?*Hr 71^ a a SoMN szg 7|ft 

41*1*1 S3. «-^S|2|/a» f VCR, DVD(Digital Video Disc), C|*ltt 3! ao| C | X ||d 

fflE|o|C|0) A|^&J#o| oi^7H^O| S-^" o| 2^^^ oi^. 0 |o| ^X|£! A^O|cK 

nalZL ofEHoh se|d|d|cH A|^Hoi|AHfe Aj£a| 3#oi| a|7} °j gs# §o|7-|M. b|c|£ a]^# mj 

3 §§§ #0|7| flSKNfe d|D|2 2«(^*l o|^ci)0| ^ 7|#0| QH^ gfiSl-ch 

%m fl^l* ISDN 0|g» S^J- H.261, ft W H 2^ (PSTN) « 0|»£h ^ S^§2J H.26 

3, CD -ROM HI- DSM(Digital Storage Media) # 0|g?Lh ^ E| □ | D| Oj -§-°J MPEG-1, TV ^^^F HDTV BJ- 

^§°J MPEG-2 #S| *tS0| fii-SH|ojQK 

Aj^j fi|^oj|A^ o|e-|°j- ^ Ai| o|| ll\b[ qx|H vcr, q*IH ?hn||a|. ga| c|x|H <^ 7hS*]|S#°| 7H^oj| Be-^H a* 

°o U JSMf 0|#3^ £^o| i g t if icB^E||# HUES *H<H«PI fl» ITS (Intelligent Transportati 

on System) ?\ ^lH£|*ho^_ f^| S0|| 5tf— D 1 , S» Mffl" S^(PSTN), §£!?*( ISDN), 3^ #d 

^ (B-ISDN) ^* **h fl^S|a|/S«- Aj^^J °| o^M §A| A|^^Jo| ?l| ^o|| ^ S>|^o^_ 7^101 ol- £JS0|C|- 



o| BH«j- -sa qx|i SE|n|qoi Ai^goMfc u|d|2. ^°l °]^D17|- il4**lEJei| x|^x| 

^lh^i^o^ ^a^iqh wg^fe b|qs. q^ci fl^s, ?H^ohacK 

21^011 a|^o| °- <3^|CH|AH mpeG-1 3*1 a|C|2 °J^Ci# ^ oi - DSP (Digital Signal Processor)! 7fi V 

^=31 ^^4,^1 tK>|£, S^£°jQ]|AH S^£|7|0]|^ oi 21^o| a^a. 

ZIBHH^ 7fe^ Ei-^SH^ ^F^^ITI, 0=|EH s.£0i( 3H§*»- 4= oi-^ td|C|S °!^Cio| 7H^0| S2.3|-0^ d|^o| c _ Cube Ah 
0||AH d|C|S °JSCi# 91^ ^^Al|A-j (Processor)?] CL-4110# Aj S «o D ^ # °4^o| 7|^^|Ai 0|-i- 0|# 

*]■ MPEG-1 31 q (Encoder) £Hf ^SoW a^^^cK 

£E*i- n|^o| Arra yAfoj|AHi o|£|- u|$^j- H^Ai|A-i# 7H ^^h0=j ^#^|-# ^^^[H 5icK 



na)u|. &7\S>[ #B«H| U|C|S e!3El» fl» ** = flO|# ^=e$|o] (Software) • »0| 

□taW & tt« ^§Sh ^ 5U°o| *ms ^o| c^^ s xH oj^ci §x| a y 

crei- m g-ogs ^HH°-j|cH^°i s*=*jol£- cHx|»o S m| ^| ^ -M*ll*l-fe q# ^*J£>S. & 

q. 

ffl^£|Oi Htt^lS 2+ dHHS #^0j| DH§H o|sa|. eJ&H£o| oj^g-g °J^B|-/olEH AjEJj"^, 

£p|o| dbs #^o|| cH^H S** 7fl^# ^HK* £f-£S Bftsfe o|>4 ^a|-o| §U S^*|S 

oi #^o-fe #3hoi g>o|- q)^ gcn&o|| d|3|s^ So|# 7|-£! ^Jl^. B«S u|c|s fit 

S kHD|# ^oH *e<*hfc 7^ Sol 

aj. 7 |o| U |c|s iHEM|°J c4o|^ n E ^|oj cH|S.a|cH] #*l£J * o|oj| cH» m^* 

gS| oj ~§ gy M^Sh, 



oi« e *t<sm i^oii si^ £mh«i y\^m ^m*\ it**. 

£ 101| £A|o| b|-£h ^0| £r S-SOjl CL|-# ^&£E2| °J^C-j^x|^ NTSC^I 

^l^CHI qj^H ZL 5H&ofe d« #^ofe NTSC C-I^C-i (!)£(-, Ak7| ntsc C|^Ci (i) ^-^-E-| ^ 

JL^S 4:2:2 Y/U/V ^ D J!^I S^i 4:2:0 Y/U/V i^H^. HMflA) ^ >^ ^7HyS| ° ' ^ # 8x8 16xl6 

Mm EI^ISI ^:7Hy^S SI.^(2)£Ko^l i D Ji ^^(2) ^.-^B^ GOP^I U\Bl I ^X^|- 

p 5jx1°jo^ ^ah£|- dHH^. M^oj| cueH ££-^ °]e^°I °J^a# x-j|i o|^b^/o|e^ (mtra/m 

ter Decision) (3)^, X|| 1 AjEq « (3) ^« E H gg£|^ b|qa dl^l °H3S #^0]| S^S ^1 

£h 7i|^# ^A^oj ^o| g^o^ §0 1^1- 71| 7i|>43|-0i B&ofe 0|>4 ^^(4)^, ^7| 0|>M- ^A|- 

?! ^%h-^(4)S^N S^£(^ ^nj-^ ifis tj[c|2. c^^H <a^^oj ^Ajo| n^g 741 «Ei n|-SHS tdff^A-j 

^§ Ei^lS §W §4^*1^ *\&*[oi o t ^ {5)£ ^ A^| °m*HfL(5)^&] S^£|^ Til^l- 

^S^l S^^loil qjeH £J5ES| ScHfltoil a|3flSH=. ^o|# 7ffl zl atoll ^^^1 u|c|2 

^ UH21(7)# #^3^ 71-S S0| "21^(6)21-, ^7| (S) 0\\A-\ ^ S. | §^x|# 

^ S o| b|E|S th^A|^j #&j3|-^ ^^X|-^(8)£K ^7| ^?fW^(8) S^E) ^A^o| ^-o[ ^ 



b|C|S ^B«o| U|C|S ^0|>4 ^A^oj a^{ 9 )fi[ ( Q* 0 |>4 ^A^oj ££^(9) 

Si^^ al^lS. ds^l Q H 3.s=. #^o|| DHsH £! ?Je-|^°| °]ia9# i§§fe x\\ 2 ajew « (1 

0)°-l", A^ 7 | W 0 |A(. ^Ahoj St!-^(9)0j|AH aH| 2 °JHS^/oIeH d^i^(io)# ?H x=| g^£|^ b|C|2. ^if 1^1 £J ^ 

*H§ma^ #5NSfe =B«a DH£a|(u)fi|, 4^1 ntsc ci^ci ( i)oi|A4 ^ StHf(2)# 7-|*| S^^l^ A|^2f 
4PI H^!°J of|S.a| (ii)o||A-i SS-hi^- iEej|oj aho|o| d|D|2. qjuH g^gj 3|e|« * o|of| q|°h 

^9o|-^ MFSS (Modified Four-Step Search) S^!2.|gO|| a|£j- *W a^| xfl i oje S ^/oj E ^ AjEH« (3) ^ gg 

*fe Si M^(12)£K *J7| S^oj §y (12) 0|| H»S|fc U|D|o Aj^ojj D||S|| g*| oj M a|-o| A |. 

^0\H f A|^}AH OI-* gj-gg A|^}AHo^ o]g & g^ZJOllfc A-i^o| A|^*p|. ffl-.C^ DH^ ^Ahy 0 | ^oo 

5 0|e-|oh ^A^AH^ °^oj * gjl |. -^lol 0|»*W 7^ ^A|-oj. ojyo 1- ZL g AVo| « *| □]■ M^Hfe 

^|oj = 7 1- A" I Oh* QtgO\\ S0| ^S^l- Af§§W £|$ oj-*£| oja^ $3|^feD||, 7^ ^0| ^S5|-fe C||0| 

&Hs| *««H0| *e swifc gj-^ ^j># tt&*lOL ^ g0 | ye SMI m«|*|^ a »EW0i go| 

* #01^ °m ^aoicK 

6 ^°J^ -¥-S^P|el ^ ^S^" °J^C:10|| NTSC (1)# 4:2:2 Y/U/V °J 
^ ^Ahoj d|D|o AJ2:- ^og Hj^( 2 )0||AH SE 20II £A| oj- ^H(- ^0| 4:2:0 Y/U/V S^II, SEth 
^7Hy°| ?J^# 8x8 ^-g 16x16 Mm t^l^l ^^yo^ S^ol-711 @Ck 

0|B-|o[ °J^g. oj^g SHSf- G0P(Group of Picture) S| H7|o|| ccfaj. i£|- p (Picture) D J£S ^^o| s| 

E(-ojo| o| H a^o| go 5j^ L ||o| H = DHH^#^^ o]^g H|oi 0|A} ^A|-o] , 7fS ^0| 

^lA-jP-l E|- 01 0| o|E-|(p L_Ho| DHa^M^^ °JHE^ ?JE-|^. of^gtj ^ 5i ^ . 

^Aj ol^£| ojMoU C^eH ^S0H| o|3 H -^lol m\B\^ ^ ^^j°J A^oj- A^^ ofo 

0|| DHoH SAD (Sum of Absolute Difference) « OlgaKH ^^°=l A|-g 3 ZL ^B|- 

^j^ai aB^tf^ ej^as- ^s&^k 

°J^a|- □HH^M^^J S-^^ oj ^} ^Afoj otx^ g| 7[S Sol ^-^H °J^9^ D: 1 td|oj DHa^#^°j 

3 0|2 H^|olo| DHa^#S^o| 0|A|. ^Afoj okx^l- 7fB ^0| Oj^SfO^ o|^g 

§^ U|°J^a^ 5|^°| 7|^ ?jyO£ A^^7| ^|uH S=X^^( 5 )0||AH AJ^# o|^go| 04-0^ 

Soi-oi miaai (idoii ah^oi-ck 

B ^jX-i-^ A^H|X| Sfo £ ^ o|S oh n S J|ojo| gA^nhS. AHS-3|-a S Ck 

S0| ^fi^(VLC) (6)^ MPEG ff^0||AH § oj- ^ (code book) # 0|#3^ ^9^. 

Aj-71 ^ojj Uj&¥(2)S.^EH S°fi0| SS-S ^EDoj 0||a^. AH| 1 °l Ai| 2 °jHE|-/o|E-| Aj EH « ( 3 j o|| A_H fe. p 

5|A"(0| DB^iSf °J^E^ ££-^ td|Oj E E (.^ AjEHAHO^ Oj^Qg. ^ OIOD^ « 5| Oj ^AH Oj ^^^(12) S|" S^l °J S 



o| ^-E d^jBMI sick 

g- ^A|oi|oj|AH a[§o[ gj-^-a s4^n □Ha^M^^I gr&zi °i*H □HH^M^nl- o|g g^HS^EM S*i&o| fi^ oHH^M 

S^o| «A|. ti\JD.M0i aS*h7« £ 3 CH| £A|o|- VAR 64*Wfc £ = °jE-|o| U | ojEa f(non 

intra) 7 1- VAR 64^ VAROR 64^1 Hlx|-ScH|Ai VAR 256*1- VAROR 256^1 jil*hS* g §^ A^AjO| °JE-|2|* ©IMBU 

Ajiij3|-^ 7|^AjO| ^CK 

A-i| i o| E^/ojE-j AjEH^. (3) ^«. E ^ AjEH^o^ oj^g^)- ffljjf 0|A} £j§*JfL( DST : Discrete C 

osine Transform) (4 ) ^ 2}0|a} ^A|-°j (IDST : Inverse Discrete Cosine Transform) ( 9) 2*I"S o ; J^ 

£PI OjAI- ^A^oj gtfa {4) 2 ^ ^ CH|0|E-|o| AJ-^AH g x|| ^ HfgO^ 8x8 

i-^cH ^§^2, o|^7]| 4|o|El«e xH^nh q|^o^ 0|^7i| <*cH*l m|o|E^# gMSW ( 5 ) oil M 

# ^A|0i|Oi|Ai A«£|fc 0|<M- ^A^oj {4) 2|- <*j 0 |A} ^A r o] £ g. « ( g j o j ^aiaW C |. g o| Al 

F(M)4C(,)C(,) ± q ± Q Ax,y)cos *< 2x + 1)u cos »<2v+l>V (1) 
F(*,t,) = -}cU)C(t,) ± ±A«.iOcos * (3 * +1) * cos 'C2y+t)y 

4 w=0 y = 0 lb 10 

u,v,x,y = 0,1,2. . . .7 °]JL, 

^^Hl^ x,y = spatial coordinates in the pel domain 
u,v = ^SE^^Hl^s} 3%g. 
C(«) = l//2(w=0<Hlcfl«il) 
C(v) = l/\A2(y=0°flcfl«fl) 
= 1 otherewise 

4PI 0|>4 3Af°! ^^h¥(4)0||Ai £0i*j q|0|Ejfe *i^H|0|| §£17|- S^^ICH SiH , HVS (Human Visual System) S] ^ 

£0| h^r[ «a ac ffe x^n|- ^g-o)| nja-sl-HS °FX|-S(-^(5)0||AH^ o|sh olSSKxl ^-n^ ggofl cchah ahs cf 

^ DBSi^ EFS!0| ojMBhoj ol=x|.^(5)2|- ^SfXH*^( 8 )0||AHfe DC Tll^ AC "4¥<H ^#o| M (2) *l 



QDC = dc/8 



ac (i , j ) 


= (16- ac(i , j 


))/w( 


i.j) 




QAC = ac' 


~ ( i , j )/(2- mquant) 












(2) 


dc = QDC 


* 8 








rec( i , j ) 


= {QAC(i.j)- 2 


• w(i 


, j)- mquant}/ 16 




rec(i , j ) 


= rec(i , j ) 


if 


rec(i , j )=odd 






= rec( i , j )-l 


if 


rec(i , j )=even, 


rec(i ,j)>0 




= rec( i , j )+l 


if 


recCi , j)=even, 


rec(i , j )>0 




= rec(i , j )+l 


if 


rec(i , j)=even, 


rec( i , j )>0 




= 0 


if 


QAC(i.j) = 0 





DC Tfl^fe Si-Sal g3 g|7|# l^KHfe ?J£L^-M A^°| -ojj 7 \*V □J^oj- o^^ #0|7| ^|*fl & 8^ 



o]E-| (d[o|eah □Ha.^M^^I g^fc M^S *M ftO|°S. DC ^ AC 



ac~(i,j) = (16- ac(i , j))/w(i , j) 

QAC = ac~(i,j) /(2* mquant) if mquant = odd 

= (ac ~ (i , j )+l)/(2- mquant) if mquant = even and ac ~ ( i , j )<0 

= (ac " ( i , j )-l)/(2- mquant) if mquant = even and ac"~(i,j)<0 

rec(i.j) = (2- QAC(i,j)+D- mguant • w(i,j)/16 if QAC(i,j)>0 
rec(i.j) = (2- QAC(i.j)-l)- mguant- w(i,j)/16 if QAC(i,j)>0 
rec(i,j) = rec(i,j) if rec(i,j)=odd 

=rec(i,j)-l if rec( i , j )=even, rec(i,j)>0 

=rec(i,j)+l if rec( i , j )=even, rec(i,j)>0 
= 0 if QAC(iJ) = 0 



opH W (i,j)^ oHH^j^M %**m nH = a|^fe c^o| IJ-ch 
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t^#H ^iHe}- nfln^^i 



At-7|oj °3joj ( Mot i on Estimation) 5J (12) ^ ^*]£]0| ^^[A-j a|7}ah §^o| ^ahs. *fl7-|S|-7| 

3do|ch 



g^oi|AH S*H aHH^g^O|| 7FS- § t^jg£)^ dH3^#^# SU- §KQEL|#(BMA : Block Ma 

tching Algorithm) 0| 7|-§- ?£0\ 0|-g£|Jl 5i 2-°! , Sth SJ" ±12j §<>ll FS(Full Search), HS (Hierarchical S 

earch) , TSS (Three-Step Search), FSS (Four-Step Search) #0| CJlS^o^ 0|§£|21 

FS^ Aj^-o| ^^A|°| ^lH^0| 3|-_E.^ AJAj^i ^F-ojOi| CHBi-gO| , H S"^ S*H£|g£| 

7h& 0|AWoJ §EHX|D} <*j A | ojA^o| VLSI 2-1 ^^7|- ^§^0} , TSS^ ^I^^J ^*|£J :H3j*M S 

^ gxioj Hi|^o| 7fe&* M7| LLH^Oil Aj XH j ^go^- d|s#*Hoi °j0| °[C|-. 

y^Oll FSS^ FSElg 3*^ S^Fof^l 8t°3*1 TSSMCh £fe ^BiXi £"ck 

aBlHS M aja|o^|cH|aH^ ?|§o| FSS o^ a |g S ESS MFSS (Modified Four-Step Search) A^cf. 

MFSS^i ^g-E 7|^o| FSS^Cl- ^go| Z| ^J-7i[cH| AH &Aijgo| 7J-^0| gg^2 9S°^ Ufl 

2.1- (Base Module) S| Sfl 0\^O]Xi o[7| [lH^0j| S|- = $||Ol ^0| gOl^IQ #^-o|- ^§£1 

£J0| an ^^0|| H71| g*fc# a>X| S^o^ FS (Full Search) Oj| 7H°| -B^^ u^E^c^ xi- S o| ^0|CL 

mfss^I »jia|Sfi| B4« artae 5E 4011 £Ai^o^ £A|oh gj* ao|, ^fl 8 7Ha| SWW 9§CH| ch 

§H mil oj|eH§# ri^l^, o|3 ^U£| oj|Ei§# 7|^o^ 3S011 c^^H oj|E-|S# ^-3^ t^l (0i7|A-i ^ 

^§#^1 ^l^aoi|AH SI^ah^ so^ 3| u|-E[o^ 2 o ( ^o, L[] o| g= 0 | §j)£K 0|2 oj|SH§# 

^1^^^ 36§Oi| qjuH OilE-ISS £1*1 (0^7|A-i # ifAJ|ao| « 5 oj -Aloj| 01- 4 g -oj| S °| g- 

^ QOilAH 1CHX|^ ^*to^ ^SS-)fih, 0|S OiiE-|a# 7|^o^ §jgn(- ^o|o| q 7[ )o| ^Jj§| 5f 

3fe 9S0j| CH^H Oj|E-|S# 5>ZL 5^0|-AJ gji}. ^jg^oj 7-j E|# g^oj w t E ^ ^§3|-0i MFSS W^EL|g# ^SSf^ 

E!*!(0|[£H §>o|-a] guj. £j*Hj^o| 74 2.1 7 F g^^J U)^ o|^o)ScK 



Ap| g*|Oj ~ § o, ^Aj-M. (12) —I 0|^ H ^ojX] LH|0|E-|-i- gXjOj ^A^-XJOI O^AJ. Aj^H« (Mo 

tion compensation / No motion compensation Decision) (13) ^ ^Soi|A^ °JCH*| Dj|0| H*J °i H 

ol^d-E *m □HH^M^oii c«3W gAioj M AK>j| o|sn xH^-AHsj o||HSM2f M^gJ fi^f a^^x| ^2 aH^ah^ Df1 

* ^^|0i|O||AH AJSfi g^joj eha^J- 4JB|¥(MC / No MC)<13)S| SM3 (Simulation Model 3)0\\M 

5 0j| £A|oj- #^oj ^Mo| go^ -xioj oj-t^ol go^o| x=i o| ^Ajuf. y=2x o| A[^\JL\ x=1 o| -^Aj oj 

y=x^l A^Aj=oj| °|*H gQ=jo| ?\\ £|te ^AHg ^fec|.. £ 6 s. ^ ^go| Aj A |oi|0|| tt|-# *j 

*]o^ ^o^oj- A^EH-1- UhEftH MJES*] , NTSC ^1^^(21)^^ ^l*IS 9^ <iJ 2* B>fe 

2iB\mO\±t?-(22) 0|| Aife 2|ifi0|| DRAM Df|frL&| (23) 0|| *1 C^7 |- A^fy # eHo| ^.A^j |lo S J H |C|2. 

^BH^J 8x8 ^! 16x16 #^ :^?Hyo|-Oi 0:|7|Ai $StO|| A|7}o| x|gg lg £ o| X| oj A|- 

§ofu ^0| OMSK DRAM D||aa| (23)0||AH f-| Oj LH A|£}« ^^3^ ufe 0]|HBf °| £|^|^D|-. AJ 7 | D 

RAM D]| 2.2.1 (23) S-r-N °J^J£|^ S & a|^- ITF( Inter Frame Processor) ^ (24) ^ £j^£jOi oj e £ |. (intra) 
(Inter) 2| l§of£f sU, 0=p|A| GOP (Group of Picture) fi| . 5J Bd«H £B|°J^ ^ o|e £ | n^|oj a = 7|. 

ITF^{24)0||^ g*|oj oj ^A^ (25) ^«Ei g^ojo| 9^ ?l^£|0| °J^£|H^. C^0|| 0|A} ^AfoJ H 

«-*(26)Sf 8f^SW(27)» 7H*|J1 7^ go| ^-S^(28)# 7H*| §hcK 

^A|o|| gAioi a, M a^« o|3 H o^ 0 |aj ^ A ^o| a^«( 29 ) # ^ SW*^. (30) (Inverse Quantization) * 7l*| m 

§J9 ^A| DARM D||a.a| (23)0|| ^E||oJ ^o|^ A"H^£jcK 

DRAM m3-^\ (23) CHI AHS-Sj ^^J o^Mo -xioj ^xh oj M^(25)S ^|#i|Oi g^oj ^ § o| 7 ^ gxloj E -j 

# c» o|# o|S*KX ^^oj M^S ch|o|bH« itf^(24)^ 

£ 7-^ °jB-|ii|i0|^-^(22) ^1 ^M\tl =P-^m £A|o|- ^Jo^Ai, Ap| DRAM D|| ££| ( 23 ) Oil S*|-fe <H|0|E^|- 3 7^|0|H^. 

o\mm M^[y\ ^ aasMi oi#°i ?hich*i-ck 

^, NTSC C|3Ci (21) ^^-Ei ^J^^l^ gydSf #^ S °HH^. g^- i^H^. a^o|-7| £Ej|°J D]|S£|oJ 

CFB(Current Frame Buffer)^ g^oj ^I^H ^£JS flS*|-7| RFB (Reconstructed Frame Buf 

fer), □W°fo^ of*£! d|E<go| ^g-s o|^_ h CB(channel suffer) S| 37MS. 0|^CH^1 E||0|B-|« ^S"^7| ^| 

o|-0i S|^0|| DRAM Q||Sa|(23)# ^ Sj-cK 

o| ctH H£|^j Dflatai^ tp|fif ^7|# uj^ol- ^§eHo|: 4 ^l£J# a-]^^ oi^ D||sa| §^o| S^HQ cb^ 

^^^^(FIFO)^ ^^|o|.cK 

AV7| °jEiiij|0|^-^(22) ^7| 3 7fX| Di|SB|# °J/#^^7| ^|e|-0| DRAM E>ilS.a| (23) # ^|CH3^Ai B£^ 

A Jif S-^^Oi ^I^Ci# 0|^ C\B l-^l ^^|7F S*|o^^ ^ t DRAM CH|2.a| (23) # 

m tlH C[ot3[ gAV S D|jg xj^j^ noil °>7|| *i|oi°[cL 

o]E-ini|0|^-^ (22) CH| 5iCHA-| , NTSC ^1^^(21)^.^ b|Q|2. a] ^ (video Signal) # (31) ^ a| 

^ (Mode Signal) S|- A|^ (clock) § aj^^o^a^ <=.?\ d5(Sync.)t S^^Oj L|)^o| o^£j s.xk 0 | 7|-^3^^ 

, 4P| ^If2i (31) ^1 AH|CH» ^oo^AH NTSC C|MCi (21) b|C|S A Ji (Video Signal) # SU^Ot ?JA| 

A"i§"o|-^ CFWB (Current Frame Write Buffer) (32) ^ #^ 5J D H #^ i^^^ ^ ^\0i DRAM D|| ( 23 ) 0{| 



mm 1 0]| S£oJ *l|Ol a# 3HEI, a 1-7 1 ^H#Bi(31)S| Xi|CH# gj-fe. C FRB(Curre 

nt Frame Read Buffer) (33) ^ H °HH^ i^^^ DRAM D)| SE| {23 ) 0|| *|§-£|ojE! td|C|£ (Video Si 

gnaDf t-P|Oj| IS^J *|| Oj AJ ;£s>|- 

^ega] (31)21 *H<H* g>o°jAH «0|>4 2AfoJ ffl«*(29)S^ ^£J£| =S||gj cj. o| o | d |r,| S A|^ (video sign 
al)S Htt&Oh S]A| X-iS-Sh^ RFWB (Reconstructed Frame Write Buffer) (34 ) ^|oH ^£J@ H^l 

DRAM pflsal (23)01| Xj§W7| ^joj. X-i|aiAj^ oi ^7 1 ( 3 1) 2| *i|0]# RF 

RB (Reconstructed Frame Read Buffer) (35)^ HB^|oj g_ DRAM CHI Sa| ( 23 ) 0f| *|g-£|Sa@ <^Js:(Video 

Signal) • SP|0|| 3£§ *j| O] a| ^£>|. ajx| ^# *3*SK&, U (2 5) 0i|A-| ^*joj o| M ^ 0 | £^£|0) 

S0| ^SS|-¥(28;VLC) X\&*mzfr\ ^^o^ ufe CB (Channel Buffer) (36)^ 

£PI ^H#Bi(31) / CFWB(32), CFRB(33), RFWB(34), RFRB (35) SJ CB ( 3 6 ) Xi|CH>M^£|- ajX|^0|| 

SWfc Sfif SHSfe o|E^|0|^ (37) ^ Cl-^oj- §EHo| SH Oj| IX^ 7|^# ^l5f£f *i|0mSA| DRAM Oil S. 

B| (23) CHI g^rtf 4 s *i| 0| a] S (Address f Data, RAS , CAS , OEN , WEN §) # 1^°.^. 

0i7|AH DRAM &1|£a| (23) ^ S|B*=lfe CLj-Bj- 0fl£a| H 9 (Memory Mapping) 0| 6faWfeC|| ( ShOflAH ^ogoj. 

E||0|E-|&8 a-|£J^7| ^SH Time-Sharing# S*H DRAM (23) # ^ A||^: (Access) » 4 s xi^ M£ 

0|CEH DRAM DilS£|(23)S| 0|§ ^0|7| ^|Sfj DRAM D)|££|(23)S| X|^J #0j|AH Fast Page / Hyper Page 

Mode-1- A^^SaJH CFWB(32) , CFRB(33) / RFWB (34) , RFRB (35) % CB(36)2| A |^-tJ- %\?\t>\<3JL t 5E 80\\^r 

oj 0 1 ^ (37)0l|AH DRAM 0flHa|(23)^ *il Oi £\ ± (Address, RAS, LCAS, UCAS, WEN, OEN, wData, rD 

ata)*S| El-ol Aj £ m uHEH-HSJcK 

0i7|AH CB(36)# EFOia^ ^ d|0|E^|- ^|H^ (Blanking) 7|7} fo^j RF WB (34) °-|- RFRB (36) 

£ 9^ MFSS &Ha.|§# 2jS^ g^joj ^§^o| QxH|5Ho| ^3SCH| g^SE^ , BfAjj o|o^o| ^|0|E^ Xi 

S W D||Ha| (41)Sf # ^l^ °HEL^ #^^| Ci|0|E|« DB DjlSEl (42) Sh, SW (41) ^ DB 

(42)21 ^i|0|Ei ^J#^# XUCHoHc- CHISBI Xi|CH^-(43)fiK 97H^| ^§o 5 bH| 01 ^ ^ (Base Module) 0|| CH 

2} SAD (Sum of Absolute Difference) ^# 7j|>4^7| ^| t>\\ 9^H^I ^Hl Oj ^ a| fl M (Process Element)^- ^^^1-^ ^1 
Oi 0H&HI0I (Processor Array) (44) £1", Ai| CH 0| (44) Oil S|sH 97H^| SAD SI § ^l^&^l 

PMVG(45)2K CH|Sa| Xi|CH-^(43)^ fll<H Sj| 0| (Processor Array) (44) 91 PMVG(45)^I *-H ^ flKH*|-SAH 

mm ^)b-|# mep ^»e-i(46>#^ ^£|o) 5icK 

^7| Ol|Sa| mo]*?- (43)0||^ o^o^o| Di|0|EH °J ^ oj SW/ a ]\B.^ C||0|EH ^ oj DB , ^§2| A| 

S|- START 7 1- °j ^ £| ^ , 

£p| CHI sa| AilcH-^- (43) cHlfe ^ g^°| cH|o|N °J^oj SW/ D[jH ^ g^o| cnjojEH oj^oj db, a| 

*t START 7 1- ol^HjDi, Ap| o]|a.a| XH|Oi^(43)2h MEP B\ ( 4 6 ) 0{| SW Sj- DB^I ^ §7|A|^oJ nn E 

X7h ^A|o]| oj&jSlH, ^7 1 MEP ^H#E-j (46)0||fe ^ g^0| SfS 7 ^ A|-a| Oj| ^E^H^ BND SIG^ #^ 
(CLK)^h a| A]| H (RESET) AJ27|- ^J^^cK 

£ 10^ ^^1^ ^1^ ^^01 32UIH, = 4£k£# ^AjcHI oj>4sfe ^IS^PI ^1 £l 9?H^| ahi cH ^a|°j^£| 

^JP-^-A-i , XH| 1 X|o^XK50)# EMOi S&£|^ 3^1 ^Bi|oj C||0|E|S|. oiXHoj QilolB-iCHl cH^H X|| 2 

*\<£ 4:^(51) S.^o| o|o||o|# (PE-E)# xj^-u>ooj gq| ^(Absolute Difference) # S#-^(5 

2) (53) (54) (55)2K ^1 g ( 52 , 53 ) ( 54 , 55 ) 2\ tf^fe 7^^. (5 6 ) ( 57 ) Q.[ ; 7^^ (56) (57) 

^1 7^x|# DiSfe 7^^ (58) S|- f Ap| 7^^(58) o| 7^a|# ^^Oj *\\0\ ^a|°jH & ( PEOUT) • S^^fe ^ 



JE 11^ 97f|a| XH|CH <g B| 21 H (Process Element)^ ^£5^ *||CH OjB||0| (Processor Array) S| 7J£ 

x-iii lh*| x|| 9 *ilcH ^a|°HM(PEO) ~ (pes)#£| ^ilol IJaieiH (peouto) - (peouts) # ^e|#^a-) {m 

UX)0||Ai ^o^Oi SAD# °HZK 

0l7|A-i XH|CH CH B-i|0| (44) S 9?H£| E.^ OH ^e-lEiH(PEO) - (PE8)#^. ^F^ofe 0|^ MFSS ^ Sfe B 

0|S7|| 9 7\\°\ 31 Oj a^l^iH (PEO) ~~ (PES) 0\\M S AD&0| T^SLj^ U\JHS\ ^ ^AHoj| °>7j| SAD&S #^3|-7| 3H*H 

!E|#ajAH ( MUX)7h zj- y*| x\\o\ Malem (peo) - (pes) Sal *a<EH>ll oja^lck 

MEP ^H»Bi (46)0||AH g*joj ~§7|°| X]*||*[o] ^xt-g AH| 0| 3^Q|| ZL g Sflffl- US 5 7|-X|^ oo^d^ c^H^ g-C|. 



6d«H , bHl 0| r±r S.# (Base Module)* 9^1 ifAi|goi| c||» £|-fc oj|Ei§# flffl- S W, DB^| ^|0|M# 

Slo|S7| ^|sH o]|sa| xi|cH^ ( 43)ojl c||o|eh t-p| a\*v±\^_sl\ sw^| f-|7| a|sj- o| = b||^# ^^^f. 

#«H, 97H^| x\\o\ ^a|fflE (PE0) ~ (P E8)#a| #^ ^S^fe ^£Jo|-cL 

AH|«H , PMVG^ 97H^| #54 SfOll CH^H tdliQopI fl» g7| Aj^# 4BgfiC|-. 

OlSTfl *KN ^i|oj *go| ^| SE _h^| S 7^ -xjoj «i|BH7f 7i|>4£|oj gxjoj *=xj d ^ (mc- sync ) ^ flKH £j<l>(mvx 

, mvy)f 

Sx-||^o^ MEP ^H#BJ(46)£| *\\0]±r ^ 0| ifLCH X| ^C-j| start ±±5L0\\ §7|# g£«l A|St£|Jl § 

S|oj W|E|7h M^^l^ a|Ai| esjcK 

gximoj §^ - A -j- MFSS ^B|go| ^ajoj| °F7fl 7^E-J (step_ counter)7|- 0 *fG\ 3 7?[X\ S^SKEI Z| 7|- 

*E| ^CHI Z\\tW bH| 0|r±r H# El^l o|-7| flSH ah^ n^&m 0^B-| 3 7;|-X| ^7|-3^^ £|CH o(CK 

Al-7| A-|M 7|-^Ei7h ttHDl-Cl- fcHl 0|^ S#0||Aio| ^| 4. 0]| Si d|jjl^2L D||Sa| A-i|CH-^(43)^ HO|y lH|0|E-| 

£ 12^ S^ia uH^ ^ah # £A|o|- 7^o^ ( y a ^0|| C[\n M^^^ MC-Y(Motion Compensatio 

n-Y)(61)fiK VOj| q|§H -g^oj MC-UV(62) £K 4P| MC-Y(61) MC-UV ( 62 ) # 

^S0| S^J-S C||0|E| (MCed)# MC-MUX(63)#^ ^^^O] 5U^k 

MC-Y(61)CHi-c- Y0|| Q\2l Ci|0|E^ (SWYO, SWY1 # SWY2 , SWY3)#0| oj^S| D ^, ^1 MC-UV ( 62 ) 0|| ^ u, V 9 & 

Oil SW ^|0|E-H ojcLjo^ SW, -g^ja ^jN #^5:| 1-7| Aj^oj MV -SYNC, -^^gj «| E| 0] MVX 2[ MVY, g^gj 

A|^-* ^a|^ START#0| a^Hl^l, 

MC-Y(61)* MC-UV(62)Oj|AH M^fS C||0|E|* S B«>fe MC-MUX ( 63 ) 0|| AH ^ D^|°|o^ gxioj ^Aj-Sj C||0|E|(Mced 
0l7|Ai Y0|| C||oh #3joj M a^ -xjoj ^AH -o| q^oj. step^l D^|°| ^S0|| t>\\ S *fe °HH^#^°| G||0|B|7|- g^J 

a gyo|7| ctH^oii o|# S^^oh #^ i D J!i i£§^oi #^£}ch 

S£H a^-B SaSfi (Y : Luminance) 2f ^^SM (U, V : Chrominance) ^ ^s|-^q| ^So||Ai^ Y^^-0j| 



gtej*| g*Jo|°3 noil ccj-# Aij^SMS l>o| ^o|7| mi-^oil u, vo\\ qjsHA-i^ §- 12^ fflcK 

ohX|D} ^*I°J M^OllA-i^. Y/ U, V g^Oi| Cj)tH Z|7| ^g£|CHO|: S|-fcC|| Y,U,V7[- 4:2:0°^ S|SJS HOj| 

«|eia| ^ Sick 

^, 4:2:0 »S LHO||AH Y Sk£7|- 4 ?H 3CHI t^H U, V7}- Z|Z| 2?H^! 2|D|*h 

ZL, 0|« §*"oj fcHlE-|Oj| U, VOilA-joj -xioj y o| -A|oj t*l E .| o | guj. 0 | £| 0 |: ^Cfe ^# QJ- ^ &C|- 



g^ol ~g o; M*M^(25) o| «5joj H71| YO\\ C«oj. gxjoj t^M «^JI|- uS|- V S| S M uM*j 0 | 

.£ 13^ V 0]| qjof M AI- bHgo| ^A|0i|0|| CC|-# U/V Ci|0|E-|o| -Xjoj S^^fil L-fEfuH , u g 

a^o| d|o|Bf* xi^sfe u-sw o«sa|(64)fih, v dlo|E|# xHSWfe v-sw D«sa|(65)£K u, v a ^0|| DHoj- f5j 

£jff M^J-o|-7| ?-| gj7|» ^|CH ofe MCUV-R(Motion Compensation Read Control of U, V)<66)2|-, u, V g 
CH«J- -gSJgl-g- S^^PI ^|SH ^7|# *||Ol*|-fe MCUV-W (Motion Compensation Write Control of U, V) (67) 2[ , & 
7| MCUV-R(66) Si MCUV-W (67) fl|<H A| jrofl q^H aV 7 |o| u_ sw Di|£E|(64) Si V-SW Dfl H£| ( 6 5 ) a| 31 

0\B\m 8J»^»3f SA|o|| # Aj^o| MZ>e ^flAi g^^JOl M^S C||0|E|{MCed)* MCUV-NFT(68)#^ ^£ 

^7 1 MCUV-R(66)Oj|^ g*|°J ujj s 7 | AJ^o] MV -SYNC, «| Ej Si MVX^ MVY, §*lgj A|^ 

^ START»0| °J^£|H, MCUV-W(67) CH|-^ g^joj ^Al- A|^ P^ a | - START fi(. X\\0\ Aj^ MCU-W-ST7f- SJ^£|01 # ^7| 

MCUV-R(66) ^ MCUV-W(67) Oj[ A-[ XH| 0| <M^# S& U c>£ D jAi M2J-0j| S | ^J- ^j^fe MCUV-NTF ( 68 ) 0\\ A-| fe. Dj-Xl 

g^gj EflO|£| (Meed)* #^£>^K 

o}^ ^7| gAjoj fi AJ f o|^j. £ 140l j E|-oj£^ £A|o_h ^Hl- CH|0|E-i# #^ *h * U( ^|0|E-| 

aali o|# amich (stsrt, mcu-w-st, mcu-st, mcv-st) #o| °J^£J^ A|goj| -^^o| 

n£U u/v^l M-feJ-E- swoli chioIeH-1- x-jS-^l-ji ^^gj ^|sh a|^o| 3a|a| gj- a|7}ch| 
o}-^7| clh^oii cH|a.a|o| a7|# h^o^ #0 |7i| 

£ 15^ £ 6# ^g^J^e 7|-ag0| ^S^(ITF"¥-)S| ^-^m ^E|-tH ^Ho^Ai, ^A|oj 0 | M^£jcH °j^^J^ 8x 

8 Mm <E}$\2\ Predicted Framed DRAM D«Sa| (23 ) S-?-E| ^^^J^ 8x8 #^ Current frame! 2! 

^a^/oiEi AjEij^ (71 )o||AH intra-Frame 2.^21 Inter-Frame HE §0j|AH dH3^.#^ ri¥l^- = # ISsfcf. 

°!^a^o|EHo| AjEJj (Decision) « ^I^H^^ 1 °Ha^#^ 7|^0| S2.e|-7l| # 0|E^oh A|oj^ x|| i AjoiAj^ ^lE) (F 

IFOD(72)fih ^Hl 2 -y^id^ «^ (FIF02) (73)* IHH M^gcK 

^7 1 x|oio| £!Eah-=Bl|S (intra-Frame) £E°J ^^oj|^ MUX-SUB (74 ) oj| AH current Frame ^1 

OlN-i- °JEH-Hai|gj (Inter-Frame) ££°J ^^0\\^ ^ °J^°| 0|>4 ^A^ Sth^(DCT) (26) ^. #^o|- 

711 gcF. 

SES- ^0|a|- ^a^oj ^5j.« (30)S ^ °J^£J^ ^MJlf Predicted Frame g^a| ^Aj *i| 3 Ajoixj^ (FIFO 



3) (75)21" *ll4 ^j^J^S 0^(FIFO4) (76) # M^S" ^ MUX - ADD ( 7 7 ) Oj| ^'^3^. 

HSilgJ ££°J 3° ^0|>4 ^A^oj fflft^(30) °J^S|£r S^S S^^l H^|£J S.H°J §^0j|-^ 

^ S4*S| M^S DRAM DflSE|(23)2| Reconstructed Frame Buffer^ ftBJfick 

£ 16^ 7hS Z]0| «j£4|.«o| ^P-AH# £A|oj- ^o^AH, £ 6 fi| ofc X ^Jf ( 27 ) Si^t 0|>4 ^A|-Oj g gj. 7^ (D 

CT Coefficients) #2| S (Run) 2|- IS^i (Length) « 7fli_^7| ^-1 sH A-| 8x8 #^ *\Z}0\ , 0|.B)fi- X|go| fi 

y§ AS *il5 tHii) (FIFOS) (81)21- , a^7| &] (Run) ^ S it (Length) # ?1l£}ofc ^ Sf± (Run Length C 

Oder) (82)54, 7\\*r (Coefficients ) 0|S|o|| c[B Syntax Data SJ H# U^ofe 3|| mo] (Header Cod 

er) (83)21-, #7\ 7}| ^ (Coefficients ) 2| S S 13^ (Run, Length) 2h 7|E|- 1 Ej g3| Ai ( MUX ) ( 84 ) Sh 

, ^7| Sfi^i #(ROM) (86)011 XHS-S JH^ ^ (Code book) S^f &0|lHC>) 2|$ S^B^fe 7|-S ZJ0| 

-S— (VLC Code Generator) (85) 2^, ^3 7^^0|S| 32«|H EfflS 32-Bit 2^ 

(Packer) (87) 2|-, 3 g±± 3D) ( 8 2) 2|> sflCi ^Ci (83) %l ^E|#^i>H (84) 2| X||CH^flAH E||0|E|S| ^E|7h 

MPEG Syntax °>£^ C^gSH- 5§o^ ?IfB] ( 8 8) 1^ t!"^. 

0=1 7 M , A|^|^ (sequence) , GOP, S|« (Picture) ^SS| ^oj .^|*o| §|| qj a|^-S Mf§ ?J (Vert ical Bl 

anking) 7|£} #°j-0i| ^HS g*4!l*K* c^^ck 

(slice) 31 (Header) #13 S (Horizontal Blanking) 7|£} ^?}o\\ IJ-^KH 

oHa^ E*flS| Si|D) (Quant, Motion Vector, MBA, CBP,..)«-B °H3^ #^2| 7|£±» 7?H2| 

8x8 m ymm s-^oi i mm^\ ?\?} xmms^m s-ck 

S (86) CHI ^<£ EflO|g (lookup Table) S *H§W7|| # Ch# ^# 

o[01 ^CH| sg^pl ^|oi- Dj|0|E-jo| cH^a-(|^: (Address) y\ SJ^2|S #(86)CH|AH ^cH| c|jo|- 

16 b|S ^# ^ €(86)# 0| S» S^, 16 ^ 6 10*1^ ^|CH ^@CK 

0|CLH 6 tJ|E^ 2£2| S0|# ^21^-^ (Code Length) S^0|J1 L.^X| i 0 §^0|cK 

3-^ S0|7F 5U|H 0|^o|nj f %^ Q ^^2| ^-g-E 0°^ A|^MI S(86)0]lAH t-|CH^ 16 tl|H# 0| 

0|^o|- 5t<3S 7^ ^0| -^S 3E ^7| (85) CHI AH ^S^Til ScK 
7 l-S ^0| ^7|(85)CH|AH #^HJ^ ^^°| ^0|^ 32 «|H7h s|C||0|Jl 7fQS|0|7| Ut|^0j| 32 Bit ^(87)0||A) 



0|2|- & &S2| XH ^&5E2| ^g-y OJ^CI &x| §y ^Oil 2|^°j # 2|ift^EH NTSC ^!^Ci# ^oh U|C|2. 

^ °J£^2| oj^as S§of2 ( £p| dbs #^oi| chsH ^l£h ^il^# ¥^ ^FS^- S^fe o|£[ SAfoj y& 

^ S! S^^ls otxh^S B^W gi^fe 7 l-ffl ^o| "s^I-^iah b]^o| qj^ Sq)^ 

Oil b|Bi|tjfe. ^0|# 7hS ^-S^. b|C|£ S^ol-H, Apl ot X ^h^0]|AH ^o tx ^« ai o^ 0 |A[ 



SHE!, u|c|£ dsoil qj^H ~ s °j M4Wo||ah S^cHI °|*H 

EhflS HeilS D1|a.£|oj| x{*m°UH ^*J£J ?§°J ^ o|cHI cfjoh fiAj f -^g^s Bs g S0 || sigfj- 



(57) S^SJ fflfl 

S^S- 1. 2|*S^Ej g|^5|fc <M^# NTSC &|3C1<1)» #5H ^H-Oil «| gfrSfe AJ^^ °J<M^>0|- 4:2:2 Y/U 

/V 4:2:0 Y/U/V i^ 0 -^- °J &j # 8x8 0|^ 16x i 6 |S y o| o| ^ 

^QJJ S«^<2)S^1 GOP^I B.y\0\\ LL[B[ i B(X|^ p *!fl°}o^ ^AH^)- Q||3S. #^0{| q)*H VAR 64 

^]B-jo| U] ^E£[ (non intra) 7|- S|D) VAR 64^ VAROR 64^1 uLx[&0\\M VAR 256^ VAROR 256^1 JH^S 
# ^3ofe AfAjOl ojE-121- o|^ahS *jS|*l"c- 7|^Aj 0 | = E££r °]E^°| ^J^a# a§5fe X\\± o| E £ ^/oJ 

N {d^j-r- (Intra/lnter Decision) (3) 

&7| xh| i °]BaF/£lEH Ajyj^ (3) ^e-i b|c|©_ aj^o) n\\B.sl #^cH| msH fl» IK^I 

& S2.sk 7i\£_m?iM 2*m ^ S#§ **HaH cH|o|eHo| a^ah # xi|7H^ &S£S 8 x 8 M^H^. u^cH ^«*|- 

0|>4 ^A^oj bj^( 4) ^ ; 

^7 1 o|A_h ^a|-oj (4) ^.-^-e-} a&l-ss b|E|SI A|^oj| q)e{) o^ahoj ^Ajo| nj.^^ JL^n\ 

x\\7-{°[?iM «a *P?cH ^§ 31 V afls| g^x|S x|^W «a(«te WW(5)Sf f 

A^7| ot X |-s}-^{5) ^.^E-l 0|A} ^A^oj tdj^ 7i|^## £jH|. |B±i» 7i|^4^0l Tfl^Sl 9 *' IS 

7|E(- Headert ^j^W ^2 inl — ^¥cH|AH # (86) CHI XH§-£! « ?-|CH4|CH £|$ * H|-^3 

2-bit ^ (87) CH| S|eH 32 a|E e^l^- ^0|^^ oj- * Oj^g d|E|©_ A|Jr^ fcl-|IE|(7)» 7^ ^0| ^ 

^^( 5 > CHI AH ga^lfe *\m ^1^1 §^X|# BSfSo) H |q £ AJ^^ «SA|^ f^3fe ^^1^(8)4 



AV7| Q^ot X ^^ (8) ^^^ Aj^£]^ ^A^oj ei-^ol g»-o| ^ S o| d|D|C2 Aj^m oj ^ o j U | C|Si Ajjr^. ^Sfe ^ 

0| >4 ^A|-oJ ^^(g)^, 

^7| Q^QJAJ ^Afoj Hj^ (9) ^^.EH gg£|^ d|D|2. Aj^oj o Ha ^ #^C>i| Q\t\\ oj E B |- SE^ °J EH S ^S^fe 
^12 °m^/£]EH AjEH^. {10)S |. / 

^•7| ^0|A_h ^A^o| bj£M=i (9) o||AH X\\ 2 °J^a^/OjN AjEH « {1Q) ^ 7-|xi b|E|S> AJ^ # ! £Bj|oj t^o )M ^ g. 

HB^|oj D||£a|(ll)fi|- f ^7| NTSC C| ( i ) 0|| AH ffl^(2)# 7H*| °J^£j^ b|C|Ci Aj fifi |. Aj. 

7| =b||8| Di|S£| (ii)o||ah i££^ t^l^l b|c|£ <MscH| eh^H if^aai z}^o| ^S^21 sS^^. tHI o| 

^ H#(Base Module) S| g^igj E-H S ^ 0|0]| C||oj- ^^^fe MFSS (Modified Four-Ste 

p Search) ^HE|^CH| ° | £[ a^| X H| i o| E£^o| E ^ aJbh « (3) ^ ggSfe gxjoj *g §j M^-?-(12)2K 

a^7| ^ § a, (12) oil Sg^^ u|e|S2 d^cHI cH§H g^joj ^^o| a^s. 

ST 1 * 3. ^1 1 tWI 5iCHAH / d|E|2. oj^ci-l NTSC (21) E|X|g oim- °J^^ °JE-| 

Si|0|^^(22) CH|AH^ S|^0i| DRAM □« ££| ( 23 ) 0|| *\ E|-7 1- A|^g| #^o| ^X|Oj| b|C|S 



§ehoi 8x8 a 16x16 #^ ej-^i^. ^n^oW m^°ism t>ui, 

DRAM Di|S£| (23)^¥N ITF^(24)^ EJSj£)CH 2m^/o| E ^| £Sf §§S|-£S , 

£P| ITF-^(24)0i|^ -g*|£J S! M^(25)S^ g*jgo| g4*£E ?|« ^ g>0|- C|-#0|| 0|>M- i2A|-°J £ ^ 

^■(26)2f %^m^(27)m 7i*\3l ?m S0| MW(28)» 7-|*| 

4*7|S| ~*ioi a, o| §1 | « 0 |>4 =^o| B»¥(29) f ^°o^^(30) {Inverse Quant izat ion) # 7-|x=| «fi 

S 9^0| CfA| DARM {23)0|| H£fl£J EjflS *|§S|£^ §(. ji # 

*PI DRAM 01lHa| (23)CH| X] SS oJM § -^oj a| a^«< 25 )S ?l«£|0) g^joj ~go| j, (.g g 7 -j g^oj 

*)E-|S 0|# 0|S*W g^gj M£JS D||0|E|* ITFtM24)S Sfe xjo^ ^ gj ). *| ^ g 

St 1 * 4. *il 3 SMI SicHAi # av 7 | o| E ^jo|^« - ntsc qaq (2i) £-?-e| a|c|2 dif 3^"^^ l-A|oil ss 

A| <=>£>}• AJ^# SS3>°S*H §7| AJS-B 5H#B1 (31)0j|AH lH^°| o^Hj §x| 0 | 7 ^^ £ s §hZL # 

£P| 5H#£-|<31>S| X\\0\m NTSC ^l^^i (2i)S^E| td|D|2: S»gJ-0|- iJA| CFWB(32)^ M^- 

U aHH^. #^ S^o^ Hj^|-0i DRAM Oil (23) 0\\ yflg. ^§-3|-7| flfi *1| 0-] Aj S^l" ftg #^3^^ 

4PI E^m^ (31)4 *flOl# gfe CFRB(33)^r #^ *' °HH^ #^ DRAM Dfl H£| (23 ) 0|| b|Cl|2 >J £ 

S 8PI el ^IoJaj^ ^ha| g^i *a*s|-£E^ em, 

4J-7I ^H#£H(3i)S| *||cH# ^-oDjAH s(o|aj. =,a^°i £«-^(29) £^b| = sl|g] yo|oj biqs aj ^s. gsfB>o|- 

g|A| AHS-S^ RFWB(34)^ §S| S *|*H ^^J^j DRAM " 0|| £&| (23 ) 0|| X|SW7| f| © ^1 0| A| ^ a, 

^7 1 (31) S| Ai|CH# RFRB(35)-^ H£^|gJ El^l^ DRAM C>i|S.B| (23)0|| aH§S U|C|S aj £ « oi 7 | o | & ^| 

^§ ^ M^(25)0i|AH g^ojo! M ^ 0 | ftssslol S0| «S^(28)^EH b|H^# X^^^^h 

^^o^ ft^ofe CB(36)^ ^£E^ t-|CH XilCHAjs U yjA| ^# #^o^^- o|-2L # 

^7| ^H#Ei (31), CFWB(32) / CFRB(33), RFWB(34), RFRB (3 5) SJ CB(36)^^E^ *il CH AJ ^0j| ol| & ofe 

SM# Si^^r °jEinj|o|^(37) fe- chsfft «EHa| a^oil cchah ^jo^ 7|^# -oy^s *||oWHAi dram D]|Ha|(23) 

CHI Ai| Oi aj ^(Address, Data, RAS , CAS, OEN, WEN) # #^oh5E^ ol-H, 

oj^sj^ u|D|£ syicHi cQj-ah chi sa| °a§o| g-a^l^ dram n«a.a| (23) oil 2.^ ci[o|E-j## x|^o|-zl o|§ 

^0|7| ^|oH X|§J £E §0j|AH past Page / Hyper Page ModeS M^tl *\ ^<g& oJ^Ci . 

ST 1 * 5. ^1 3 SOU ?;a)A-|, ^^oj * § oj ^J=L (25) - QHH ^ S S ^0,0 1 CH|BH« 2|Z|o| ^o, 

AHICH <ia|°d^^ X|oj^Xf (50)# §3^0i a^S)-^ Xjoj H ^|oj C||0|E)S|. ojAHSj E|| o IN Oil CHoH AH| 2 Xjoj ^X|-( 

51)^.^E-|o| o|o||0|m ^^(PE-E)S 3^£S £*|. (52) - (55) 

^7| Sxh 3S¥(52,53) (54, 55)4 S^fe Jfc!* (56) (57) «h 

AJ-7) 7|-Ai^( 58 )0||A-i f^oh * 7K4x|# ^^o^i aH|CH ^a|°jH ^ ^ & ( PEOUT ) » #^o|-£^ ^^7| (59) 3. 



«T*» 6. *H 3 8WI 9lO\M, ITF^(24)^ §*]S0| M^£|0) Sj^sl-c- 8x8 mm EfflSJ Predicted Framed 

DRAM Dl|Sa| (23) ^^B-j °J^£|^ 8x8 mm Sfl2| Current frame! HSgJ-fc £1^(71)0^ mtra-F 

rame ££2[ Inter- Frame fi£ §oll^ □DH^M'* «E[*|^ fi£f 2§§f£f 

a^i ojea^/oiE^i AjEijg -l dh3^ #^*i ?mm *iii *\m (fifod (72)*t *\\2 4deiii* (fifo2) 

(73) m #SH , 

y 7 |o| oi^ olHBl-Halia g ° MUX- SUB (74) Oil A-i current Frame d|0|E)» #^u|-°jAi o|E)-.Ea«gJ S 

= E! g^p- ¥ £J^I 0|>4 i^ol Be^(DCT) (26)5. #^o|-£^ SKU, 

^0|>4 SAfoj S£Hf(29)^Ei ^J^£]^ Predicted Frame S^Sl *l<^# <*j A | q 3 AjojAjg tHfl (FIF03) (7 

5)^ *«4 ^S^S y-i^l (FIF04) (76)# S^H M^o} <=r MUX -ADD (77) CH| oj^S]^^ 

= 3. = °} §^ ^0|>4 SA|-o| ^#^-(29) S^HZl °1 ne||gj ££o| g^0]|^ 

¥■ *h« S^J-B dram Diiaal (23)^1 Reconstructed Frame Buffer^ fte|*|-5=* °} X) 

St 1 * 7. *fl 3 S-CHI ?iO]Ai , AV 7 | 7|-^ S0| ¥i^( 6 )^ (27)^B\ 0|A> ^Af-oj 7j|^( D 

CT Coefficients) «S| ^ (Run) IS— (Length) # Tfl^oM flfi 8x8 #^o| *|ojg ?| SI- *j| 5 AjoiAi^. (FIF05 
) (81)*K 

3 (Run)^l- (Length) • 3fl£_Wfe ^ s q (82 )_S|. f 

M7| 7^ 0|a|Oi| cfB Syntax Data §J SllCi* BWBSfe 8|| D] ^Ci (83) ^h, 
AV 7 | 7j|-o| e-j oj e||Ci# 4jB|*fe fflE|#a|AH(84)Sj, 

4PI SixL^MH § ( 86 ) CHI XJS-Sj SSf ?-|CHlHC>| 2)S ^ofe 7[& 3^ «4S*{85) 

Sh«g 7|-SS0|S>| 32 tl|E ^o|^ ^o|Ai ft^S}^- 32-Bit ^ (Packer) (87) S^, 

At-7| SH e^aa S q (82 )SJ 5||Ci ^Ci( 83 ) 3! (84 ) o| X||<H*|-flAi E||0|E{o| *)El|7|- MPEG Syntax t*3E 

Oil E^S|-# (88) ^BfOi SX-1I ^^o| Z±0\?l 10b|H 0|AK2j g^: ^^-°| 0 # ^Hl S] *J 

21 10UIM 0|uh^. #0i aHS-SI-ZL, 32 U|e 0 |3^| 7|-^S0| 3Ef °J^SfOi 32 U|^7h C|- xH?^|°j oj-ujM| 32 b|EM| 

St 1 * 8. 5U S^ ( i2)cH|Ai §J§4 ^1 8 ?H^I a&^l-o^ 9 So]| qjsH s|^ oj|2^# ^ 

OIS ^Qjo| ij^ oi|EHS« 7|^o^_ Sj- 7|^g0j|AH ^A^^J so^ 3/ ^^2S 2^1 ^^1 L H ^1 3 § 0|| 

oi|BHS# ^I^K 

o|S ^U°| chi EH g -e- 7|^H^_ ^. S o| §aio|| oi - 4 g ^o|| ^Atj g o| ^.^7h §J§oi|AH gcHx|-b 

^ 36SOII CUSH 0||B-|g° zp.^- ^h7i|SF, o|g ±^9\ S\± 0]|BHS# 7|^o^ 8 ^H^I If^SI 59 

9§ch| cn^H 2|^ chi en s a ^-H 5>o|-^i SS^^I 7-|a|# g^oi *§^foi MFS s ^S^fe 
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VAfl : M8€ tor origin aJ maorobloek and raoonatruotad macroWook 
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SW 
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